This paper explores the relationship between financial development and energy consumption by incorporating economic growth, agriculture and modern sectors in Pakistan over the period of 1972-2011. The Autoregressive Distributive Lag (ARDL) bounds testing approach to cointegration, assuming structural breaks, confirms cointegration. Innovation accounting approach, used to examine the direction of causality, shows that economic growth causes energy demand. We also fine bidirectional causality between financial development and energy consumption; and between modern sector growth and energy consumption. Energy consumption Granger causes agriculture growth. The results offer valuable insights for policymakers in crafting appropriate energy policy for Pakistan.
Introduction
Energy economics in general and the link between energy consumption and economic growth in particular, has drawn considerable attention from the academicians and policymakers in recent times. The topic is important due to the derived demand nature of energy. Energy drives the wheels of an economy. The significant spurt in global energy demand can be ascribed to two main sources: (i) rapid economic growth in the emerging nations; and (ii) maintenance of the relatively high living standards in the developed nations. The intuitive idea that raising growth rate of per capita GDP requires more energy has been confirmed by the pioneering study of Kraft and Kraft (1978) . For the US, they found unidirectional causality from GNP to energy use during the period 1947-1974.
The sizeable literature on the output-energy or output-pollution nexus portrays only a partial picture. For example, included capital stock and labor to examine energy demand for some Asian nations. They found a positive link between economic growth and energy demand which gets stronger as more relevant variables are included. Apergis and Payne (2009a , 2009b and Wolde-Rufael (2009a) argue that rise in energy demand in emerging economies is closely linked to the growth of income. As population grows, pressure on limited rural resources forces people to move to urban areas which add in energy demand. For a sustained economic growth, the increased energy demand over a long period must be met from new sources, or by developing cost-effective alternative sources. Using both bivariate and multivariate models for New Zealand, Bartleet and Gounder (2010) found that causality runs from real GDP to energy use. They also note that capital stock plays an important role in determining the direction of causality.
The objective of this paper is to explore a long-run relationship among economic growth, energy consumption, financial development, contribution of agriculture and modern sectors in Pakistan by implementing the Autoregressive Distributive Lag (ARDL) bounds testing approach to cointegration. We use annual data from 1972 to 2011. The study period spanning four decades is hallmarked by major changes in the local and global landscape which can potentially cause structural break in the series. Not factoring such feature can lead to model misspecification; and produce low power of unit root test (see, Perron, 1989) . To finesse this, we apply the ZivotAndrews (1992) unit root test which accommodates single unknown structural break. The motivation behind undertaking the study on Pakistan, a nation of 175 million in the Indian subcontinent, is primarily driven by the inquisitiveness to examine the energy-growth nexus in light of the ongoing structural transformation. While we consider a set of relevant variables, research shows that the latter can be an important driver of economic growth. The paper contributes to the literature in several distinct ways. (a) Pakistan's economy is characterized by combination of a sizeable agricultural, and a modest manufacturing sector. The value added by agricultural and manufacturing sectors separately helps to capture elements of ongoing structural transformation in the Pakistan. This is the first comprehensive study that examines the dynamic interaction among: economic growth; financial development; energy consumption along with some measure of structural transformation. (b) From methodological perspective, we apply the ARDL approach which is well suited to small sample. We also apply a unit root test which is capable of detecting structural break in the series. (c) The inclusion of financial development in the model appears justified due to Pakistan's decision to liberalize the financial sector. d) The innovative accounting technique (IAA) used to examine the direction of causality has some advantages over the traditional Granger approach. The latter test does not determine the relative strength of the causality beyond the selected time span (Shan, 2005) ; nor does it show the extent of feedback from one variable to the other. The IAA avoids these shortcomings. The authors are not aware of a similar study for Pakistan which makes it a contribution to the literature. The findings should help to policy makers better understand the interaction among the series in crafting sustainable policy.
Literature Review
In this section, we review the extant literature along the three main strands: economic growth and energy consumption; economic growth and financial development; and financial development and energy consumption.
Economic Growth and Energy Consumption
The literature on energy-growth nexus is expansive. For example, Yu and Choi (1985) , Stern The studies failed to find a consistent pattern on the direction of causality which might be due to the differences in methodology, use of indicators of energy consumption, and possibly the time span used. Also exclusion of some relevant variables might have led to model misspecification.
Financial Development and Economic Growth
The link between financial development and economic growth has gained prominence with globalization took the center stage. A developed financial system can help to achieve efficiency in the financial transactions; promote innovations, lower information cost, help adoption advanced technology; and insure efficient allocation of investment funds [Townsend (1979) Stern (1989) suggest that financial development follows economic growth. The former promoted economic growth by raising savings, and enhancing capital. Broadly, financial markets help to raise internal and external resources and promote economic growth (Greenwood and Jovanovich, 1990 and Bencivenga and Smith, 1991 
Financial Development and Energy Consumption
The financial development affects energy consumption through consumption and production 
We specify the estimable equation 1 in log-linear form as follows:
A high value of stock market capitalization shows a developed and efficient equity market where funds are channeled to high return projects (level effect), and is pro-economic growth (Minier, 2009; Sadorsky, 2010) . Developed financial markets enhance investor confidence, attract FDI, and boost economic growth (Sadorsky, 2010 
The de-trended GLS tailored statistics is given by:
As noted, we apply unit roots test, appropriate for structural break. Zivot-Andrews (ZA) (1992) and Perron and Volgelsang (1992) unit root tests are appropriate when the series contains one structural break. ZA approach considers three possible alternatives: (i) a one-time change at the levels; (ii) a one-time change in the slope; and (iii) a one-time change both in intercept and trend.
Each of the three scenarios can be modeled as follows:
Where the dummy variable is indicated by 
where,   is a drift component and i  a white noise process. The ARDL approach estimates k p ) 1 (  number of regressions to obtain optimal lag length for each series. Here 'p' is the maximum number of lags used and 'k' the number of variables in equation-8. The optimal lag structure of the first difference regression is selected by using both the Akaike (AIC) and the Schwarz (SBC) criteria. The lagged terms help to induce white noise property to the error term. 
is rejected in favor of the alternate 0 :
. Two asymptotic critical bounds are used when the independent
If the F-statistic exceeds the UCB, we conclude in favor of a long run relationship, regardless of the order of integration; but if it is below the (LCB, the null hypothesis of no cointegration is sustained. The test is inconclusive if the F-statistic lies between the two bounds. When the order of integration for the explanatory variables is I(1) the decision is made based on the UCB; and if they are I(0), the decision is based on the LCB. If cointegration exists, the conditional long run model is derived from the reduced form equation-8 when the series in first difference are jointly
where,
, and t  is a random error. The long-run coefficients are estimated using OLS from equation-9. If long run relation is found, an error correction representation exists which is estimated from the following reduced form equation:
To assess goodness of fit of the ARDL model, we apply the diagnostic and the stability tests. The former is used to check for serial correlation, functional form, heteroskedasticity, and normality of the error terms. The stability test employs the CUSUM and the CUSUMsq.
The IAA involves two steps: (a) decomposes forecast error variance; and (b) generates impulse response function (IRF). The decomposition process splits the proportion of variation in a series into those caused by its own shocks; and those coming from others (Enders, 1995) are used to show the strength of the impact. In practice, a system of equation is used to examine the impact of one standard deviation shock to the variable on others and also on the future values of the series sustaining the shock (Shan, 2005) . The IRF on the other hand traces out the time path of the impacts of a series.
For instance, if shock to financial development affects energy consumption significantly but a shock on the latter affects the former minimally, then, we have unidirectional causality from the former to the latter. If the energy consumption explains more of forecast error variance of financial development, then energy consumption causes financial development in the Granger sense. The bidirectional causality exists if shocks affect each strongly; while minimal impact implies absence of causality between them. As noted, the IRF helps us to trace out the time path of the impacts of shock on variables in the VAR. For example, financial development is said to cause energy consumption if the IRF triggers strong response of the latter to shocks in the former compared to other series. A VAR system takes the following form:
are four by four matrices of coefficients, and  is a vector of error terms. We apply the Akaike information criteria (AIC) to choose an appropriate lag length because of its better power properties compared to others (Shahbaz and Rahman, 2012) . The ARDL Fstatistic is sensitive to the lag order. The lag length of the series is given in column-2 of Table-4. Our results of the ARDL bounds testing are also reported in Table-4. [Insert Table-4 
Results and Discussion

here]
To test cointegration, we take the critical bounds from Narayan (2005) rather than Pesaran et al. . These authors find a higher elasticity than ours which may be due the difference in measuring financial development.
[Insert Table-5 annually from short to the long runs equilibrium. The short run tests pass the sensitivity analysis against serial correlation and ARCH. The errors are normally distributed and homoscedastic. The Ramsey Reset test confirms a well specified model.
Stability Tests
The cumulative sum (CUSUM) and the cumulative sum of squares (CUSUMsq) tests are used to examine the stability of the long-and short-term parameters. If the plots of the graph for both the tests lie within 5% critical bounds, we accept the hypothesis that "the regression equation is correctly specified" (Bahmani-Oskooee and Nasir, 2004: 485). Our results are within the critical bounds ( Figure-1 and Figure-2 ). Thus the model is stable and correctly specified.
[Insert Figure-1 and 2 here] 
Generalized Variance Decomposition
By implementing the IAA, we find that 25.91% energy consumption is explained by its own innovative shocks, 0.13% by financial development, and 38.07% by economic growth. Financial development explains very small part of energy consumption through the innovative shocks. The contribution of agriculture growth and growth in modern sector to energy consumption is 12.97% and 22.90% respectively.
[Insert Table- 2013) reported the feedback effect between the two series for Tunisia and Malaysia, respectively. One standard deviation shock to energy consumption explains 18.98% of economic growth, but a shock to financial development on economic growth is negligible. Growth in agriculture and modern sectors significantly add in economic growth i.e. 27.24% and 12.54% respectively.
We find bidirectional causality between energy consumption and economic growth but strong causality running from economic growth to energy consumption. This finding is consistent with [Insert Table-6 
.2 here]
A look at Table- Table 6 .2 shows that a sizeable part of the growth in modern sector is explained by the innovative shocks of energy consumption, but financial development contributes minimally to it.
A 37.90% growth in modern sector is explained by innovative shocks to economic growth while 11.09% and 28.25% are explained by the innovative shocks in agriculture growth and growth in modern sector, respectively. The contribution of financial development and agriculture growth is dismal. We find bidirectional link between energy consumption and growth in modern sector and same is true for economic growth and growth and modern sector.
Generalized Impulse Response Function
The generalized impulse response function shows responsiveness of the regressands to shocks to each series within the vector autoregressive (VAR) model. The plots in IRF (Figure- Agriculture growth responds positively from a unit standard error random shock to financial development, but it is significant. Energy consumption, economic growth and growth in modern sector add in agriculture growth positively. Finally, modern sector growth strongly responds to unit standard error random shocks in energy consumption, financial development and economic growth but is weakly due shock occurs in agriculture growth. The results of impulse response function are very similar to those found from variance decomposition methods.
[Insert Figure-3 here] 
Conclusion and Policy Implications
The paper finds a long-run equilibrium relationship among energy consumption, financial development, economic growth, growth in agriculture and modern sectors in Pakistan from 1972 to 2011. Ng-Perron tests show that all the series are I(1). The Zivot-Andrews test identifies structural break in the series. The ARDL bounds testing approach has been used for a long run relation and the IAA for the direction of causality. Evidence points to a significant positive impact of financial development on energy consumption; and economic growth also adds further to it. Agriculture growth increases demand for energy but growth in modern sector does the opposite. IAA shows unidirectional causality from energy consumption to financial development and bidirectional causality between economic growth and energy consumption. Financial development is Granger caused by economic growth. Energy consumption and economic growth Granger cause agriculture growth. The feedback effect exists between energy consumption and growth in modern sector and same is true of growth in modern sector and economic growth.
Contemporary research suggests that financial development is a major driver of economic growth in emerging nations, and has significant impact on energy consumption. The literature on financial development and economic growth points to the role of finance in economic activity.
The energy literature points to the link between energy and economic growth. In a free market economy, entrepreneurial talents are translated to action through access to finance. A financially developed system facilitates resources availability for viable investment projects. The latter stimulates economic growth which in turn raises demand for energy. While intuitively appealing, the paper finds empirical support to this idea.
The findings of the study can help to formulate appropriate policy and promote economic growth in Pakistan. A developed financial system attracts investors, boosts stock market, and channels funds to the sectors that are more efficient. Modernizing capital equipment will lower energy use and help to achieve productive efficiency. The long run coefficients are larger than (still small) those for the short run which appears to be more of a structural issue and should be addressed based on further research.
In Pakistan, poorly designed ad-hoc macroeconomic policies relating to stock markets and deteriorating law and order situation have been a recipe for a corrosive chemistry. These factors are contributing to the poor economic performance. The stock market is in need of overhaul to create a pro-business atmosphere that will help confidence building at home and abroad. Without suggesting too much regulation in financial sector of Pakistan, one can still introduce sensible albeit, comprehensive financial reforms to strengthen the sector and achieve efficiency. 
Figure-1: Plot of Cumulative Sum of Recursive Residuals
The straight lines represent critical bounds at 5% significance level.
Figure 2: Plot of Cumulative Sum of Squares of Recursive Residuals
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